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Thirty-one patients with acute myocardial infarction
underwent intracoronary thrombolysis. Intracoronary
thallium scintigrams were obtained before and 30 to 60
minutes after thrombolysis and thaIlium reinjection in
all patients; intracoronary technetium-99m pyrophos-
phate scintigraphy was performed simultaneously after
thrombolysis in 16 of the 31 patients. The scintigraphic
results were compared with the changes in regional ejec-
tion fraction in the area of infarction.
Two patients with inferior myocardial infarction had
a normal left ventricular cineangiogram with no initial
significant left ventricular thallium defect. In eight pa-
tients , regional ejection fraction normalized (from 18 to
63%, P < 0.001); all eight patients showed substantial
new thallium uptake after thrombolysis. In five patients,
regional ejection fraction improved (from 20 to 40%,
P < 0.01); three of these patients had new thallium up-
take but large residual defects after thrombolysis, and
two had substantial new thallium uptake but technetium-
99m pyrophosphate accumulation in the area of new
Severalinvestigators (1-3) haverecentlyshown that inabout
80% of patients with acute myocardial infarction, the oc-
cluded coronary artery can be rapidly reopened by an in-
tracoronary infusion of streptokinase. The best way to doc-
ument the benefit of such an intervention would be to
demonstrate an improvement in left ventricular function in
the area of jeopardized myocardium. Full recovery of me-
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thallium uptake. Of nine patients with no significant
change in regional ejection fraction despite thrombo-
lysis, the initial thallium defect remained unchanged in
seven. Two patients showed significant new thallium up-
take with technetium-99m pyrophosphate accumulation
in the same area.
Nochanges in thallium defect size or regional ejection
fraction were observed in seven patients in whom throm-
bolysis failed. Intracoronary injection of technetium-99m
pyrophosphate after thrombolysis revealed a localized
accumulation in the area of the thallium defect with or
without significant thallium/technetium-99m pyrophos-
phate overlap , whereas in the cases of permanent coro-
nary occlusion, no technetium-99m pyrophosphate ac-
cumulation was seen. It is concluded that combined
intracoronary thallium/technetium-99m pyrophosphate
scintigraphy is helpful to predict myocardial salvage and
areas of irreversible damage immediately after Intra-
coronary thrombolysis.
chanical function of ischemic myocardium takes at least
several days (4). However, the immediate assessmentof the
effects of thrombolysis on infarct size is necessary. If a
significant amount of myocardium has been salvaged by the
thrombolysis, aortocoronary bypass surgery or percutaneous
transluminal coronary angiography is often required within
24 hours (5) to prevent reinfarction.
In order to demonstrate that ischemic myocardium is
preserved by intracoronary thrombolysis , several investi-
gators (6,7) including ourselves (8) have used intracoronary
thallium-201 scintigraphy. In many cases, a marked reduc-
tion of the initial thallium-201 defect could be observed. It
has not been resolved if new thallium-20I uptake imme-
diately after intracoronary thrombolysis reflects a reduction
in infarct size. We attempted to answer this question by
comparing the results of intracoronary thallium-20 I scin-
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tigraphy and in some cases intracoronary technetium-99m
pyrophosphate scintigraphy with the change in left ventric-
ular regional wall motion determined from an acute and
follow-up left ventricular contrast cineangiogram.
Methods
Study patients. Thirty-one consecutive patients (27 men
and 4 women with a mean age of 52 years, range 28 to
72) with acute transmural myocardial infarction were in-
cluded in this study. Patient selection was based on the
following criteria: I) onset of chest pain less than 3 hours
before hospital admission, and 2) ST segment elevation with
no abnormal Q waves in the leads with ST elevation and
no old transmural infarction.
Patients with recent gastrointestinal hemorrhage, peptic
ulcer, trauma, stroke or malignant neoplasm wereexcluded.
The nature, potential benefits and possible risks of the study
were fully explained to the patients who gave their written
informed consent.
Thirteen patients received an intravenous infusion of ni-
troglycerin, up to 30 Jlg/min , and four patients received an
intravenous infusion of dopamine, up to 350 Jlg/min, during
intracoronary thrombolysis. Patients receiving nitroglycerin
or dopamine were in all groups. Twenty-four hours before
restudy all cardiac drugs were withheld.
Protocol. Immediately after the diagnosis of acute myo-
cardial infarction, the patient was transferred to the cathe-
terization laboratory. Intracoronary thrombolysis was per-
formed as previously described (2). The nonaffectedcoronary
artery was visualized first and 0.3 to 0.5 mCi of thallium-
201 was injected into it. After injection of 0.3 to 0.5 mCi
of thallium-201 into the occluded vessel, the intracoronary
infusion of streptokinase (Streptase, Behring-Wcrke , Mar-
burg, West Germany, 2,000 to 4,000 U/min ) was started
and initial scintigrams were obtained using a mobile gamma
camera (LEM, Searle) connected to a mobile data acqui-
sition system (PDP 11-34, gamma II ). Thus, intracoronary
thrombolysis was not delayed. Scintigraphy was performed
with a high resolution collimator in the 30° right anterior
oblique and left anterior oblique projections to allow for
comparison with the left ventricular angiograms without
putting the patient in an uncomfortable position. We injected
a second dose of 0.3 to 0.5 mCi of thallium-20 1 into the
infarct vessel 30 to 45 minutes after recanalization or after
the maximal dose of streptokinase (250,000 units) had been
given.
In addition to intracoronary thallium-20I, 5 mCi of tech-
netium-99m pyrophosphate was injected into the infarct ves-
sel in 16 patients. Thereafter, a second series of simulta-
neously obtained thallium-20I and technetium-99m pyro-
phosphate scintigrams in 30° right anterior oblique, 30° left
anterior oblique and left lateral projectionswere performed,
followed by a biplane left ventricular contrast cineangio-
gram. In 5 of the II patients who had an intracoronary
technetium-99m pyrophosphate scintigram, intravenous
control scintigraphy with technetium-99m pyrophosphate
was performed 2 to 6 days later; in 2 cases for technical
reasons it was performed only after 18 and 42 days, re-
spectively. A follow-up coronary and left ventricular con-
trast cineangiogram and an intracoronary thallium-20I scin-
tigram were obtained 2 to 4 weeks after the acute infarct.
The average body dose of radiation for one complete study,
including angiography (900 mrads) and thallium-201 /tech-
netium-99m pyrophosphate scintigraphy (about 300 mrads)
is about 1,200 mrads.
Analysis of scintigrams. Quantitative analysis of the
scintigrams was not possible because of the intracoronary
thallium-201 application. The data were recorded in a 128
x 128 matrix and stored on a disc. The pictures were flood-
corrected and only slightly smoothed. The scintigraphic re-
sults were classifiedinto three categories by two independent
observers as follows: I) A thallium-20 I defect before in-
tracoronary thrombolysis with no further change after in-
tracoronary thrombolysis and intracoronary reinjection of
thallium-201 (Fig. I). 2) New thallium-20 I uptake in the
area of the initial thallium-20 I defect with a large residual
defect after intracoronary thrombolysis (Fig. 2). 3) Sub-
stantial new thallium-201 uptake in the area of the initial
thallium-20 I defect with no or a small residual thallium-
20 I defect after intracoronary thrombolysis (Fig. 3). Be-
cause of the high quality of the intracoronary thallium-201
scintigrams, there was no interobserver and intraobserver
variability in scoring the scintigrams.
Analysis of left ventricular contrast cineangiograms.
Left ventricular ejection fraction was determined from the
biplane left ventricular angiogram, and Simpson's rule was
used for left ventricular volume measurements (9). Regional
left ventricular wall motion was analyzed according to the
following method (10). The center point of the left ven-
tricular end-diastolic projection was calculated and served
as a reference point for both the end-diastolic and the end-
systolic frames. A triangular segment obtained by con-
necting the reference point with the comer points of the
aortic anulus was excluded from analysis. The remaining
area was divided into fi ve segments, each of which had an
identical angle around the left ventricular center point. The
end-diastolic and end-systolic areas of each segment were
measured and the difference expressed as percent change
of the end-diastolic segment area (regional ejection fraction
(%]). Normal values for each segment were calculated from
measurements of the left ventricle in 40 normal subjects.
To determine the change in regional wall motion, we com-
pared the segments within the perfusion area of the infarct
vessel that initially showed an abnormal wall motion with
the same segments at follow-up.
The intraobserver variability for this method was 3.05
± 2.47% (mean ± standard deviation) in patients with
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Figure 1. Intracoronary thallium-20I scintigram in a patient with
left anterior descending coronary artery occlusion that could not
be opened by thrombolysis. The initial defect in the area of the
left ventricular anterolateral wall and the mterventricular septum
(left panels) was almost identical with the follow-up scintigram
3 weeks later (right panels). LAO and RAO= left and right an-
terior oblique views. respectively.
before after
Figure 2. Intracoronary thallium-201 scintigram of a patient with
left anterior descending coronary artery occlusion and new thal-
lium-201 uptake with a large residual defect after intracoronary
thrombolysis. Before recanalization. there is a large defect in the
anterolateral wall of the left ventricle and the basal parts of the
interventricular septum (left panels) . After reopening of the infarct
vessel and intracoronary reinjection of 0.5 mCi thallium-201, there
is new thallium-201 uptake in the basal segments of the anterior
wall and the interventricular septum with a large residual defect
(r ight panels). Abbreviations as in Figure I.
left anterior descending artery occlusion, 3.42 ± 3. 2% in
patients with circumflex artery occlusion and 3 ± 3% in
patients with right coronary artery occlusion . The change
in regional wall motion in the " infarct area" was expre ssed
as the difference of the mean valu es of the regional ejection
fraction of the invol ved segments between the acute and
follow-up angiogram. A change in regional wall motion of
more than 10% in ejection fraction was defined as im-
pro vement; a change in regional wall motion from an ab-
normal value initially to the normal range was defined as
normal ization .
Statistical analysis. Stati stical anal ysis was performed
using the paired t test.
Results
Coronary angiography revealed total occlusion of the left
anterior descending coronary arte ry in 19 patients , of the
right coronary artery in 8 patient s and of the circumflex
coronary artery in 4 patients . In 24 of the 31 patient s, the
occluded coronary artery could be reopened and was patent
at follo w-up. In five patients , recanalization failed and the
infarct vessel was found to be occluded at follow-up . In two
other patients , the infarct vessel was opened initially but
reoccluded at follo w-up.
Regional ejection fraction after intracoronary throm-
bol ysis (Fig. 4). In the seven patients with unsuccessful
thrombolysis (occlusion of the infarct vessel at follow-up) ,
left ventricular regional ejection fraction was abnormally
reduced initially (19 .14 ± 10.6% , mean ± standard de-
viation) with no significant change at follow-up (13 .7 ±
13.2%).
In 22 of the 24 patients with success ful thrombolysis
(reopened initiall y , no reinfarction and patent infarct vessel
at follow-up ), the changes in regional ejection fraction in
the infarct vesse l were cla ssified as normalization , improve-
ment or no change according to the criteria mentioned. Two
patients had no left ventri cular wall motion abnormality
initiall y. Both had an acute infer ior infarction.
In eight patient s , reg ional ejection fraction , which was
markedly depressed acutely with an average value of 17.5
± 13%. became normal 2 to 4 weeks later with a mean
value of 62.9 ± 15.3 % . The difference between the acute
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and follow-up regional ejection fraction was statistically
significant (probability [p] < 0 .001).
In five patients , regional ejection fraction in the area of
infarction significantly improved from an average of 19.6
± 6.0% to 39.6 ± 8.9 % (p < 0.01). In the remaining nine
patient s, regional ejection fraction in the infarct area did not
change significantly despite recanalization of the infarct ves-
sel (13.9 ± 13.3% initiall y versus 14.7 ± 11.6% at follow-
up).
Comparison of acute intracoronary thallium-201 scln-
tigrams after thrombolysis with follow-up scintigrams.
In all cases, the scintigrams obtained immediately after
thrombolysis were not different from those at follow-up
except for the two patients who had reinfarction. In these
two patients, new thall ium-201 uptake after thrombolysis
occurred , but the follow-up scintigrams were similar to those
obtained before recanalization.
Relation between changes in left ventricular wall mo-
tion and intracoronary thallium-2ot uptake (Table I). In
the two patients with normal left ventricular wall motion
initially, no left ventricular thallium- 20 1 defect was found
in the acute stage, but we cannot exclude a small defect in
the inferior wall because no 60 to 70° left anterior obliqu e
or left lateral projections were obtain ed initially. In both
patient s, a right ventricular scintigraphic defect was seen
initially with new thallium- 20 1 uptake after thrombolysis
(Fig. 5) .
In the eight patient s with normalization of regional wall
motion , substantial new thallium-201 uptake was observed
in the area of the initial thallium-20l defect with no or only
a small residual thallium- 20 I defect after intracoronary
thrombolysis and thallium- 201 reinjection (Fig . 3). One of
the eight patients had a questionable left ventricular thal-
lium-20 I defect initially .
In three of five patients with improvement in left ven-
tricular regional ejecti on fraction , we found new thallium-
20 I uptake in the area of the initial thallium-20 I defect with
a large residual defect after intracoronary thrombolysis. In
two of the five patients, substantial new thallium-20l uptake
with a small residual defect was noted .
In five of nine patients with no change in left ventricular
regional wall motion despite recanalization of the infarct
vessel , the initial left ventricular thallium-20l defect re-
mained the same. Two other patient s showed a minor re-
duction in thallium-201 defect size in the basal segments of
the anterior left ventricular wall, and the remaining two
patients showed new thallium-201 uptake with a large re-
sidual defect (Fig. 2) . Similarly, no changes in regional wall
motion and thallium-20l defec t size were seen in seven
patients in whom intracoro nary thrombolysis was unsuc-
cessful (Fig. I) .
Combined intracoronary thallium-201 and intracor-
onary technetium-99m pyrophosphate scintigraphy. In
16 of the 3 1 patients, we performed an intracoronary thal-
p <O.Ol
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Figure 3. Intracoronary thallium-20 I scintigram of a patient with
left anterior descending coronary artery occlusion and substantial
new thallium-20 I uptake with no residual defect after intracoron ary
thrombolysis. Before recanalization , there is no thallium-201 up-
take In the left ventricular anterolateral wall including the inter-
ventricula r septum (left panels). After reopening of the artery and
intracoronary reinject ion of 0.5 mCi thallium-201 , no residual
defect was seen (r ight panels). Abbrev iations as before .
OL-~.........--+----- ---_+__-----"'=._--'
Figure 4. Mean value s (± standard deviation) of regional ejection
fraction (reg. EF ) in the area of infarction obtained from the acute
and follow-up left ventricular angiograrns. According to the changes
in regional ejec tion fraction after successful thrombolysis , they
were classified as normalization (-), improveme nt (A) or no change
( . ) and compared with the changes afte r unsuccessful intraco r-
onary thrombolysis (0 --0 ) . n. s. = not significant; pts. = patient s.
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Table 1. Relation Between Changes in Left Ventricular
Ejection Fraction and New Thallium-201 Uptake After
Intracoronary Thrombolysis
*These four patients had a significant overlap of new thalllum-20I
uptake and technetium-99m pyrophosphate accumulation.
EF = ejection fraction; LV = left ventricular; TI = thallium.
20 1TI - Sc intigrams
99mTc-PYP-
Scintigram
Regional EF
Unchanged, but normal initially
(2 patients)
Normalized (8 patients)
Improved (5 patients)
No change (9 patients)
LV TI-201 Uptake After
Coronary Artery Recanalization
No LV defect initially (2
patients)
Substantial reduction of LV
defect size with no or small
residual defect (7 patients)
Questionable LV defect initially
(I patient)
Substantial reduction of LV
defect size With small residual
defect (2 panents")
New TI-201 uptake with a large
residual defect (3 patients)
Little TI-201 uptake In the basal
segment (2 patients)
No change (5 patients)
New TI-201 uptake With a large
residual defect (2 patients*)
Figure 5. Intracoronary thallium-201 (201TI) (upper panel) and
intracoronary technctium-99m pyrophosphate (99m Tc-PYP) scin-
tigrams (lower panel) of a patient with right coronary artery oc-
clusion. After thrombolysis (upper panel, right), there is new
thallium uptake in the area of the right ventricle with technetium-
99m pyrophosphate accumulation (lower panel) in the same area
indicating residual rightventricular necrosis. Abbreviations as before.
lium-20I and technetium-99 pyrophosphate scintigram si-
multaneously after thrombolysis (Fig. 6). In two patients,
recanalization failed and no acute technetium-99m pyro-
phosphate accumulation was seen after intracoronary injec-
tion. In one of these patients, an intravenous injection of
technetium-99m pyrophosphate was administered 3 days
later which resulted in a localized accumulation correspond-
ing to the residual thallium-20I defect. Immediately after
technetium-99m pyrophosphate injection into the reopened
coronary artery of 14 patients, we saw a distribution of the
radionuclide in the perfusion area of the injected coronary
artery. About 30 minutes later, a localized technetium-99m
pyrophosphate accumulation remained in the area of the
residual thallium-20 I defect in 10of the 14patients. In four
patients, a significant overlap of new thallium-201 uptake
and technetium-99m pyrophosphate accumulation was seen
(Fig. 7 and 8). The abnormal wall motion in the area of
overlap improved only slightly despite a substantial reduc-
tion in thallium-20I defect size. In four of six patients, we
injected 10 mCi of technetium-99m pyrophosphate intra-
venously, 2 to 6 days later, and an accumulation of the
radionuclide was found in the same region (Fig. 5). AI-
2
not recanahzed
no Tc ·99m ·PYP
accumulation
Tc·99m ·PYP
accumulation Within
TI·201 defect
1
2
.-1-----..
Tc-99m· PYP accumulation
In the same region
asafter Intrac:oronary injectIOn
6
acute accumulatIon with
TI·201/Tc·99m ·PYP
overlap
4
Intracoronary '"JectlOn of Tc·99m·PYP
16 patoents
Int ravenous cont rol inject oon of Tc·99m ·PYP 12- 42 days later )
7 patoents
Discussion
In most patients, a high grade residual stenosis of the
coronary artery supplying the acutely ischemic myocardium
remains after intracoronary thrombolysis. Merx et al. (5)
Figure 6. Results of the intracoronary and intravenous technc-
tium-99m pyrophosphate scintigraphy. Abbreviations as before.
though in two patients the intravenous control scintigram
could only be performed 18 and 42 days later, respectively,
positive scans were obtained.
recanallzed
9
.---~---..
afte rbefore
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Figure 7. Intracoronary thallium-201 scintigram (upper panel)
and intracoronary technetium-99m pyrophosphate scintigram (lower
panel) of a patient with left anterior descending coronary artery
occlusion. There is significant overlap of new thallium-20 uptake
and technetium-99 pyrophosphate accumulation after intracoronary
thrombolysis. Substantial new thallium-201 uptake is seen in the
interventricular septum after successful thrombolysis (upper panel,
right ). After injection of 5 mCi of technetium-99m pyrophosphate
into the recanalized infarct vessel, there is also significant tech-
netium-99m pyrophosphate accumulation in the same area (lower
panel). Abbreviations as before.
showed that during the first days after intracoronary throm-
bolysis, reinfarction occurred in 26% of the cases despite
anticoagulation if coronary bypass surgery or coronary an-
gioplasty were not performed, but was prevented by early
application of these procedures (11 ,12). The decision to
institute a special post-thrombolytic therapy can only be
made if salvage of jeopardized myocardium after intracor-
onary thrombolysis has clearly been demonstrated. Im-
provement of left ventricular function in the area of jeop-
ardized myocardium would be the most convincing way of
documenting the benefit of intracoronary thrombolysis.
However, full recovery of mechanical function of ischemic
myocardium takes at least several days (4) and. therefore.
cannot serve as a measure of the effect of thrombolysis early
after reopening of the coronary artery.
Intracoronary thallium and technetium scintigraphy.
We performed intracoronary thallium-201 scintigraphy or
combined thallium-20I and technetium-99m pyrophosphate
Figure 8. Intracoronary thallium-201 scintigram (upper panel)
and intracoronarytechnetium-99mpyrophosphate scintigram(lower
panel) of another patient with left anterior descending coronary
arteryocclusion showing overlap of both radionuclides after throm-
bolysis. Abbreviations as before.
scintigraphy before and immediately after coronary artery
recanalization to determine immediately if the size of the
infarct was limited. We used a mobile gamma camera and
data acquisition system that allowed us to perform the scin-
tigraphic studies during intracoronary thrombolysis without
delay of the procedure. To interpret new thallium-201 up-
take after intracoronary thrombolysis, we related the changes
in left ventricular wall motion that occurred in the infarct
areabetweentheacuteand follow-upcontrastcineangiograms
to the acute change in thallium-201 defect size after
thrombolysis.
In contrast to the intravenous route of administration. the
intracoronary injection of thallium-20I results in almost
background-free scintigrams, permitting a second intracor-
onary injection of the radionuclide immediately after the
infarct vessel is recanalized to determine new thallium-20 I
uptake in the reperfused area. The increase in background
activity after repeat intravenous administration makes an
accurate assessment of changes in myocardial thallium-20I
uptake in the reperfused area very difficult. Others (13. 14)
have used intravenous thallium-20 I redistribution scintig-
raphy to evaluate the effects of intracoronary thrombolysis.
However. Maddahi et al. (15) showed that after a single
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intravenous injection , the time of redistribution of the radio-
nuclide is variable and, therefore, the change in defect size
after 4 hours docs not always reflect the full extent of myo-
cardial salvage. A major drawback of intracoronary thal-
lium-201 scintigraphy is that the images cannot be analyzed
quantitatively because the radionuclide is being distributed
unphysiologically as a result of the selective injection into
bothcoronary arteries and the repeatinjection into the infarct
vessel before and after thrombolysis. On the other hand,
because of the high qualityof the intracoronaryscintigrams,
new thallium-20 I uptake and the definite residual defect
size can be clearly demonstrated immediately after throm-
bolysis.
Thallium scintigraphy after intracoronary thrombo-
lysis. After successful intracoronary thrombolysis, we found
variable scintigraphic results 10to 20 minutes afterthallium-
20I reinjection into the reopened infarct vessel. These were
classified as: I) substantial new thallium-20 I uptake in the
area of the initial thallium-201 defect with no or a small
residual thallium-201 defect; 2) new thallium-201 uptake in
the area of the initial thallium-201 defect with a large re-
sidual defect; and 3) no change in the initial thallium-20 I
defect size.
Myocardial thallium-201 uptake is generally thought to
reflect viability of the myocardium, as uptake depends not
only on flow but also on an active transport across the cell
membrane . Because coronary flow is restored by intracor-
onary thrombolysis , the differences in new thallium-201
uptake after successful thrombolysis are likely to represent
differences in the active transport across the cell membrane ,
thus reflecting variable degrees of myocardial viability.
However, this has not been validated for intracoronary
thrombolysis and intracoronary injection of thallium-20 I
and has caused considerable debate (16).
Comparison of myocardial thallium uptake and ven-
tricular wall motion. We attempted to answer this question
by comparing the acute change in thallium-20 I defect size
with the change in regional left ventricular wall motion
between the acute and follow-up left ventricular contrast
cineangiograms. In our experience, global left ventricular
ejection fraction has not been sensitive enough to reflect the
change in infarct size that occurs after intracoronary throm-
bolysis; this is due to the hypercontractile behavior of the
noninvolved area of the left ventricle compensating for the
reduction in wall motion in the infarct area (17). Cardiac
drugs (nitroglycerin or dopamine) were given only during
thrombolysis but not during restudy. Thus, if the use of
these drugs had any influence, it would tend to diminish the
improvement in wall motion at follow-up.
The relation between the change in regional wall motion
and new thallium-201 uptake was evident in 27 of the 31
patients. In four patients. however, the intracoronary thal-
lium-201 scintigrams were considered false positive. After
injection of technetium-99m pyrophosphate into the re-
opened infarct vessel, we found an accumulation of this
radionuclide in the area of new thallium-201 uptake (Fig.
7 and 8) suggesting that areas of necrotic and viable myo-
cardium lay close together.
Technetium-ssm pyrophosphate scintigraphy after
coronary thrombolysis. After intracoronary injection of
technetium-99m pyrophosphate into the reopened infarct
vessel, a localized accumulation of the radionuclide was
observed in the same region where it was seen after intra-
venous injection of 10mCiof technetium-99pyrophosphate
some days later. These results differ from studies in con-
ventionally treated patientswith acute myocardial infarction
in whom technetium pyrophosphate scintigrams were pos-
itive only 12 to 36 hours after the onset of symptoms . Zaret
et al. (18) reported that technetium-99m pyrophosphate ac-
cumulation depends not only on the presenceof myocardial
necrosis , but also on the restoration of minimal flow to the
area of necrosis, which in the presence of a permanent
occlusion takes at least 12hours. After intracoronary throm-
bolysis, however, the blood flow is rapidly restored and
technetium-99m pyrophosphate can accumulate in the area
of necrosis.
Experimental studiesindogs (19) showthat intracoronary
injection of technetium-99m pyrophosphate results in a tar-
get to background ratio about twice as high as that after
intravenous injection. Recently, Maddahi et al. (20) dem-
onstrated experimentally that reperfusion results in imme-
diate technetium-99m pyrophosphate accumulation exclu-
sively in the area of the necrosis , while thallium-201 uptake
occurs in non-necrotic myocardial cells.
Thallium and technetium scintigraphic overlap. A
significant overlap of new thallium-20 I uptake and tech-
netium-99m pyrophosphate accumulation was seen in four
patients . This phenomenon has been observed experimen-
tally (21)and also in 21of 49 patients with acute myocardial
infarction (22), although in the latter clinical study simul-
taneous double isotope scintigraphy was not performed,
making the localization of technetium-99m pyrophosphate
accumulation with respect to the residual thallium-201 de-
fect more difficult.
In our opinion, there are two possible explanations for
this scintigraphic overlap. After intracoronary injection,
technetium-99m pyrophosphate accumulation is mainlysub-
endocardial in the center and periphery of the infarct (19).
In contrast, thallium-20 I uptake increases in the subepi-
cardial region from the center toward the periphery of the
infarct. In a two-dimensional image, the different types of
distribution of the two radionuclides result in an overlap of
thallium-20t uptake and technetium-99m pyrophosphate ac-
cumulation in the area of nontransmural myocardial necro-
sis. A second explanation is based on autopsy observations
that in some cases the border zone of an infarct consists of
interdigitating normal and necrotic tissue (23). Thallium-
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tium-99m pyrophosphate accumulates in necrotic cells, thus
causing scintigraphic overlap.
Conclusion. Intracoronary myocardial scintigraphy with
thallium-20l is helpful in predicting myocardial salvage
immediately after intracoronary thrombolysis in most cases.
Additional intracoronary technetium-99m pyrophosphate
scintigraphy within minutes after intracoronary thrombo-
lysis may enhance the predictive value and demonstrate
areas of irreversible damage.
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